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168P-P32TTN-10 


ns □ □“□ □ mm □ □ w □ □ & □ a □ n'n □ □ m%m, x± 

□ □ w □ a □ *r □ □ □ m □ mumm^ic. □ 0 


1 nansfi 

1.1 aiMSi 

□ixnj^n 32 n^Jgp ; mm^a + 5v/2.sa ; iw (24ov 

AC Load 50mA) ; «DMD^: ; »□)£ ; 73 lt^/ 5 £Wi ; □□^□D 90-264V □□^□□□Ao 


1.2 ±g}SDD^ 


1 . 2.1 


Input voltage range DADD 

90Vac to 264Vac 

Normal voltage range CAT' DA 

lOOVac to 240Vac 

Frequency range D^jeD 

50Hz/60Hz±5% 

Max input ac current 
D D DAD/E 

3Amax at 90VAC input & full load condition 

Inrush current (cold start) 
/JAH □ 

50Atyp peak, 120Vac; lOOAtyp peak, 220Vac 

Efficiency(full load) 

82%min @ 115Vac,Full Load 

Harmonic current 

Meet GB 17625. 1-1998/IEC6 1000-3-2 class D 

Leakage Current 

Less Than 0.75mA, 230Vac input 

Standby Power Loss WMl VM, 

^1W, 240Vac input, 30mA Load 

Input Fuse dAfSCI 

T5AH/250Vac 


l 
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1.2.2 DiMt'lf 


Output Voltage 

Regulation 

Min. current 

Rated current 

Peak current 

□than 


JRd ' D /Jit 

□ > Jit 


+24V 

+24V±5% 

0.2A 

5.0A 

1.5A* 

+12V 

+12V±5% 

0.1A 

2.5A 

3.0 A* 

+5V 

+5V±5% 

0.1A 

2.5A 

3A* (Option) 

+5VSB 

+5V±5% 

0.01A 

0.5A 

1.0A 


Note:* pulse width within 1 00ms MDd'T 100 m%S>o 


1 . 2.3 


Output Voltage 

Ripple & Noise (Max.) 

+24V 

240mVp-p@25°C; 350mVp-p@-10°C 

+12V 

120mVp-p@25°C; 200mVp-p@-10°C 

+5V 

100mVp-p@25°C; 200mVp-p@-10°C; (Option) 

+5VSB 

100mVp-p@25°C; 200mVp-p@-10°C; 


Note: 1) Measurements shall be made with an oscilloscope with 20MHz bandwidth. 


5 S&SD □ □ nMffi 20 mm. 

2) Outputs shall be bypassed at the connector with a 0.1 uF ceramic capacitor and a lOuF electrolytic 
capacitor to simulate system loading. 

□ in □ zm □ o . i uf ft ps m □ m □ i ouf ft □ ffi □ mxm □ □ □ □ □ „ 


2 ntoftn 
2.1 


2 
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2.2&sp#nasfl-n 


2.2.1 PFCDSSgP# : ON-SEMI NCP1653A 
: 

a, COM □ilimiiC ; 

bs (pin) ; 

Cs Mnmnnil^nnsgPi^ ; 

d, ftn tl#'> ; 

e, NCP1653AD67KHZ ; 

f* munmnim ; 

g, nnwKnmnvM (®3=iE®nmwi07%ffl<£T8%) ; 

h, ycc'KUu^im-, 

u □3SE«n^fflna$RS®JWSfi : n$: ; 

j, 
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2.2.2 LLC DSSgP# : ON-SEMI NCP1396A 

: 

a, 50KHzgiJ 500KHz^D^lMD ; 

b, 600V ra □)¥□□□ 

Cs 100ns ill 2us S^pJD^EIZnn ; 
ds amnim ; 
e. Brown-out ITjfc ; 

f\ □IS^Tn^DAWig*, $□□□□£; 

g, VCC Xltnnsjii20V ; 

hu 300uAffilllIO?it ; 

u iA/o.5A^nn^nnfig* ; 
j, rtgpsmnatg ; 

h, ssnsDienliiffiaio 

2.2.3 *§*JlD3§SP:fr : LEADTREND 7575 

: 

a. *□ (500V) JsEMHiES; 
bs □jJrUlsCSfi ; 
c» ; 

d. )£□□ mvim ; 

e. CSfllP±^>(}>SnM ; 

f. ; 
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g* 

h. unoknmm (ovp) ; 

k □ □^□M(OLP) ; 
g N 500mA □ nibble 


3 ±M5Jtfl*D 

3.1 PFC iSK" 


3.1.1 

□ ic □ pfc jsk-, ncpi653a, dccm (□□□is^sc) , □ 


BO 67KHz 0 


3.1.2 l5ttl*3SPflin 


NCP1653, NCP1653A 



3.1.3 
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Vcc 

Drv 

Gnd 

Vm 


(Top View) 


3.1.4 


Pin 

Symbol 

Name 

Function 

1 

FB/SD 

Feedback / 
Shutdown 

This pin receives a feedback current Ifb which is proportional to the PFC circuit output voltage. 
The current is for output regulation, output overvoltage protection (OVP), and output 
undervoltage protection (UVP). 

When Ifb goes above 107% l re f, OVP Is activated and the Drive Output is disabled. 

When Ifb goes below 8% l re f, the device enters a low-consumption shutdown mode. 

2 

V control 

Control Voltage / 
Soft-Start 

The voltage of this pin V cont roi directly controls the input impedance and hence the power 
factor of the circuit. This pin is connected to an external capacitor C con t r ol to limit the V con trol 
bandwidth typically below 20 Hz to achieve near unity power factor. 

The device provides no output when V con t ro i = 0 V. Hence, C con tral also works as a soft-start 
capacitor. 

3 

In 

Input Voltage 
Sense 

This pin sinks an input-voltage current l vac which is proportional to the RMS input voltage V ac . 
The current l vac is for overpower limitation (OPL) and PFC duty cycle modulation. When the 
product (Is'lvac) 9 oes above 3 nA 2 , OPL is activated and the Drive Output duty ratio is reduced 
by pulling down V contro | indirectly to reduce the input power. 

4 

cs 

Input Current 
Sense 

This pin sources a current lg which is proportional to the inductor current l|_. The sense current 
Is is for overcurrent protection (OCP), overpower limitation (OPL) and PFC duty cycle 
modulation When Is goes above 200 gA, OCP is activated and the Drive Output is disabled 

5 

Vm 

Multiplier Voltage 

This pin provides a voltage Vm for the PFC duty cycle modulation. The input impedance of the 
PFC circuit is proportional to the resistor Rm externally connected to this pin. The device 
operates in average current-mode if an external capacitor Cm is connected to the pin. 
Otherwise, it operates in peak current-mode. 

6 

GND 

The 1C Ground 


7 

Drv 

Drive Output 

This pin provides an output to an external MOSFET. 

8 

v cc 

Supply Voltage 

This pin is the positive supply of the device. The operating range is between 8.75 V and 18 V 
with UVLO start threshold 13.25 V. 


3.2 LLCDD^Jt 

3.2.1 

□ ic □□>!!=¥□ Manic, ncpi396 0 annM^W5EEnn^^J^n± < g^ 

TWMDSSEnil, □ IC^50KHz§iJ 500KHz Wa^IfNED ; 100ns SO 2us frt) rID^EED □ ; 300uA 

□ □)* ; 1 A/0 . 5A HifD □«□ □ hE£j „ 

3.2.2 ,-5>nF*9gPtin 
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3.2.3 iSJnfflftPn 
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3.2.4 i5>nl 
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Pin No. 

Pin Name 

Function 

Pin Description 

1 

Css 

Soft-start 

Select the soft -start duration 

2 

Fmax 

Frequency clamp 

A resistor sets the maximum frequency excursion 

3 

Ctimer 

Timer duration 

Sets the timer duration in presence of a fault 

4 

Rt 

Timing resistor 

Connecting a resistor to this pin, sets the minimum oscillator frequency 
reached for VFB = 1 V 

5 

BO 

Brown-Out 

Detects low input voltage conditions. When brought above Vlatch, it fully 
latches off the controller. 

6 

FB 

Feedback 

Injecting current in this pin increases the oscillation frequency up to Fmax. 

7 

DT 

Dead -time 

A simple resistor adjusts the dead- time width 

8 

Fast Fault 

Quick fault detection 

Fast shut-down pin. Upon release, a clean startup sequence occurs. Can be 
used for skip cycle purposes. 

9 

Slow Fault 

Slow fault detection 

When asserted, the timer starts to countdown and shuts down the controller 
at the end of its time duration. 

10 

Gnd 

Analog ground 

- 

11 

M lower 

Low side output 

Drives the lower side MOSFET 

12 

Vcc 

Supplies the controller 

The controller accepts up to 20 V 

13 

NC 

Not connected 

Increases the creepage distance 

14 

HB 

Half-bridge connection 

Connects to the half-bridge output 

15 

Mupper 

High side output 

Drives the higher side MOSFET 

16 

Vboot 

Bootstrap pin 

The floating V<x supply for the upper stage 


3.3 LLCDDISJt- 
3.3.1 

□ IC , teJBilUtfJ LD7575, ^CSIiP±54-) / p v ;inH]tg ; 500mADnig* ; □□'KDM 

(OVP) ; □□^□M(OLP)Mo 


3.3.2 JS>nl*3SPfiin 
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HV 



3.3.3 iEUnl 


!□ 
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o o 
I z > 
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B m m m 
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YYWWPP 
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PIN 

NAME 

FUNCTION 

1 

RT 

This pin is to program the switching frequency. By connecting a resistor to ground 
to set the switching frequency. 

2 

COMP 

Voltage feedback pin (same as the COMP pin in UC384X), By connecting a 
photo-coupler to close the control loop and achieve the regulation. 

3 

CS 

Current sense pin, connect to sense the MOSFET current 

4 

GND 

Ground 

5 

OUT 

Gate drive output to drive the external MOSFET 

6 

VCC 

Supply voltage pin 

7 

NC 

Unconnected Pin 

8 

HV 

Connect this pin to positive terminal of bulk capacitor to provide the startup current 
for the controller. When Vcc voltage trips the UVLO(on). this HV loop will be off to 
save the power loss on the startup circuit. 


4 pcBn//snnfl] 

4.1 □»«□□□ on 
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4.2 □)«!£□□ EH □ 
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5 CHi DBJ3 

5.1 mn&mmftm&mmn 

U S+5VSBDtijnn 

s^+5vsBnn, □fi*nn^/iic u20iMSjimi#, ±wnnnvccw£nMsmm, m 
ids, □ 9tm □ mu ic 7F □ □ mm^rn , s^n^icign^o svccipnOTum, □#§□□ 

2s ^t+5VSB, ^+12Vffl+24Vnm 
m—*£, 5ft □ PS_ON^SnMD¥o 

m-tp, u6oi(PFCBK-)fpu5oi(LLc^)0^vccnnoS^, □□□mnnwflt 

□□a§, sum, □$t»sunnic^nn#, fiftn^n^ms, 

□ □icssmt*. 

3, +5VSB □ □P*m 

□ □ + 5VSB63J5D0S§, □ □U202(TL431)W#%I=]MSIES$, ^5ftD^S P201 MSD^Fo 

5.2 agpsnnsn 


5.2.1 PIN 13 CN301}i^D 


NO. 

Pin Connection 

Function 

1 

+24VDC 

+ 24VDC OUTPUT 

2 

+24VDC 

+ 24VDC OUTPUT 

3 

+24VDC 

+ 24VDC OUTPUT 

4 

+24VDC 

+ 24VDC OUTPUT 

5 

+24VDC 

+ 24VDC OUTPUT 

6 

GND 

+24VDC RETURN 

7 

GND 

+24VDC RETURN 
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8 

GND 

+24VDC RETURN 

9 

GND 

+24VDC RETURN 

10 

GND 

+24VDC RETURN 

11 

GND 

NC 

12 

ADJ 

BL_ADJUST 

13 

ENA 

BL_ON/OFF 


Note: CON301 TYPE : 2.0mm 


5.2.2 PIN 14 CN302M^D 


NO. 

Pin Connection 

Function 

1 

+24V 

+ 24VDC OUTPUT 

2 

+24V 

+ 24VDC OUTPUT 

3 

GND 

GND 

4 

GND 

GND 

5 

+ 12V 

+ 12V DC OUTPUT 

6 

+ 12V 

+ 12V DC OUTPUT 

7 

GND 

GND 

8 

GND 

GND 

9 

+5VSB 

+ 5VSB DC OUTPUT 

10 

GND 

GND 


13 
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11 

STB 

POWER_ON/OFF 

12 

GND 

GND 

13 

ADJ 

BL_ADJUST 

14 

ENA 

BL_ON/OFF 


Note: CN302 TYPE : 2.5mm 


5.3 nm 


1?^ 




mm 


□ 

)± 

1 

47 1U-N 16532-0080 

NCP1653A 

U601 

PFC Bit 



2 

471U-N13960-16 

NCP1396A 

U501 

LLC Bit 



3 

47C3-L75750-08 

LD7575PS 

U201 

musn- 



4 

4600-K35680-0000 

2SK3568 

Q101 

PFC MOG m 

4600-F12500- 

0000 


5 

4600-K356 10-0000 

2SK3561 

Q301 

Q302 

LLC ±m 
LLC TW 



6 

4619-F5N600-00 

FQPF5N60C 

Q201 

mu mos m 

4600-K26450-00 


7 

4500-210A60-02 

FSU10A60 

D101 

pfc mm 



8 

4500-220A10-00 

100V20A 

D304 

D305 

D307 


4500-208050-00 


9 

5100-063508-0000 


T301 




10 

5100-062504-0000 


T201 

mans 



11 

4734-P817C0-04 

PC817C 

P102 

P201 

P301 

P302 

P303 

Tcfnl 
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